I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

The WHO defines zoonoses as diseases and infections that are naturally transmitted between vertebrate animals and humans.\[[@ref1]\] Globally the emergence and re-emergence of zoonoses and its potentially harmful effect on human health are gaining attention.\[[@ref2]\] Researchers have found that globally 13 diseases called zoonosis are responsible for 2.2 million human deaths every year.\[[@ref3]\] These diseases may be transmitted to the farmers with livestock during processing, production and handling of food products of animal origin.\[[@ref1]\]

Developing countries such as India suffers from the triple burden of diseases; the unfinished work of communicable diseases, the noncommunicable diseases, and emergence of new pathogens and overstretched health infrastructure.\[[@ref1]\] In addition, the role of global warming and climate change is affecting the biodiversity and distribution of animals resulting in emergence of zoonoses.\[[@ref4]\] Favourable environmental, demographic and socio-economic factors further put India at a risk of epidemics of emerging infections. India is a land of villages with 71.6% population living in rural area, whose main occupation is agriculture and agro-related occupations.\[[@ref5]\] Worldwide, India is the largest milk producer with the highest population of cattle, i.e., 134 million cows and 124 million buffalos.\[[@ref1]\] According to the Public Health Foundation of India (PHFI), the Indian subcontinent has been identified as one of the four global hot-spots at increased risk for the emergence of new infectious diseases.\[[@ref6]\] These diseases have an ill effect on the animal production, leading to slow growth and less milk production; leading to an economic impact on the social wellbeing of the rural community. About 75 million women as against 15 million men are engaged in dairying in rural India.\[[@ref1][@ref7][@ref8][@ref9]\] The role of female population is important in the handling of the livestock as they are actively involved in various aspects of dairy farming activities.\[[@ref1]\]

The WHO conducted a program on rabies in India resulting in a reduction of cases to a certain extent, also the economic losses came down.\[[@ref9]\] In a study, it was found that awareness, teaching and training programs for dairy farmers can improve disease control in animals and reduce the public health risk of milk-borne zoonosis. The study conducted in Tanzania discussed that public health promotion on education and inter-disciplinary One-Health collaboration between vets, public health practitioners and policy makers should result in a more efficient and effective joint approach to the diagnosis and control of zoonoses.\[[@ref8]\] While, in a study conducted by PHFI, it was found that currently there are inadequate efforts for One-Health and with the emergence and re-emergence of pathogens in India, there is an immediate need for strengthening One-Health programs.\[[@ref10]\] Lack of knowledge regarding these diseases have an impact on both the animal and human health; also there is a positive association in the occurrence of zoonotic diseases and lack of knowledge about it.\[[@ref11]\]

Hence, understanding the public knowledge and awareness about the disease can be helpful in devising disease awareness and control programs for it.\[[@ref12][@ref13]\] The current study assesses the knowledge regarding the risk of zoonoses and the hygiene practices being followed among females who are engaged in livestock. It will be of significance for the decision makers, veterinarians, general practitioners, and nongovernmental organizations in creating awareness among the females.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

In order to achieve the study objectives, quantitative method was used for data collection and analysis. The study was conducted through various processes including brainstorming discussions to establish the study objectives, selection of area, and the study methodology. A preliminary literature review was also conducted during the early phase of the study.

Study area and subjects {#sec2-1}
-----------------------

The current study was carried out in peri-urban area of South-West area, New Delhi. South West Delhi has a population of 2,292,363 (2011 census), and an area of 420 km^²^. Administratively, the district is divided into three subdivisions, Dwarka, Najafgarh and Kapas Hera, out of it, Najafgarh is the division which has mix of urban, peri-urban and rural areas. The study was carried out in Ujwa village of Najafgarh division. The target population consists of female population from different age groups, education level, and diverse experience in livestock handling.

Inclusion criteria {#sec2-2}
------------------

The study had one inclusion criteria: (i) one female from the household who is involved in the major handling of the livestock.

Sampling method {#sec2-3}
---------------

The snowball sampling method was used for gaining the desired number. The technique was followed in two steps: (1) identification of 1--2 participants from the area. (2) These participants were asked to give information about the similar subjects and so on; this was continued till all the 60 house-holds with livestock were identified and included in the study.

Data collection method {#sec2-4}
----------------------

The data collection was done from Ujwa village. After the selection of the participant, informed consent was taken prior to data collection; those who did not agree were excluded.

Structured questionnaire was used as a tool for data collection. It had 3 broad sections, i.e., demographics, awareness about zoonotic diseases and hygiene practices including general hygiene practices and specific hygiene practices. The responses were in Likert scale type which was considered as ordinal variable. The questionnaire was translated from English to Hindi (local language) and retranslated. The questionnaire was pretested and then finalized after incorporating suggestions from the respondents. Similarly, a checklist was prepared. The checklist had points for the ideal way of handling livestock along with the marks/scores for their compliance.

Data analysis {#sec2-5}
-------------

The collected data were coded and analyzed with the help of IBM SPSS Statistics for windows, version 24 (IBM Corp, Armonk, NY, USA) software. Descriptive statistics and cross tabulation were mainly used on data. Association and regression were tested on the data.

Knowledge scores were calculated for risk of zoonosis knowledge on hygiene practices, its association with the age groups, and with the standard of living of the study population. Observations on the hygiene practices were also calculated.

Ethical considerations {#sec2-6}
----------------------

The study was reviewed and approved by the ethics committee of the International Institute of Health Management Research. Confidentiality and importance of the responses was conveyed to the participants. Potential participants were informed that the study was designed to understand the hygiene practices and knowledge about the zoonotic diseases. Informed consent was obtained from all participants before participation. Participants were informed that they could voluntarily accept or refuse to participate in the study at any stage; also, it was assured that the collection of the data was for research purposes only.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

Demographic characteristics {#sec2-7}
---------------------------

All the respondents in the sample were female. The response rate in the sample was 58/60 (96.6%). The majority of the respondents (25, 41.7%) were uneducated while 23 (38.3%) were educated up to primary level. The majority of the respondents 49/58 (81.7%) were homemaker while only 9/58 (15%) were working. According to Kuppuswamy score for socioeconomic status, most of the respondents 23 (38.3%) belonged to lower middle class, followed by middle upper middle (21, 35%).

The assessment of knowledge regarding hygiene practices and zoonotic diseases {#sec2-8}
-----------------------------------------------------------------------------

The majority of the respondents 32 (53.3%) disagreed that few diseases can be transferred from man to animal or vice-versa, while the majority did not have the knowledge 45/56 (75%) about diseases transferred from animals to humans, while no respondent had knowledge of specific zoonotic diseases.

It was observed that 50/58 (83.3%) of respondents washed their hands every time before milking. The respondents actively helped the cattle during reproduction (49/58; 81.7%) but did not wear any protective gloves (54/58; 90%). Majority of the respondents did not apply any medication on udder after the milking stops (57/58; 95%), while all the respondents washed udder before milking (58/58; 96.7%).

Knowledge score and hygiene practices related to zoonoses {#sec2-9}
---------------------------------------------------------

The total score for the questions was 28. The questions with responses like "Yes or No" were given score 1 for correct response and 0 otherwise; the questions with frequency like "Everyday, Occasional, and Never," a score of 2 was given for correct response and 0 otherwise. The range of the score varied from 0 (minimum) to 28 (maximum). Scores \<18 were considered as low score and \>18 as high score.

Knowledge toward general and specific practices about zoonotic diseases {#sec2-10}
-----------------------------------------------------------------------

The respondents were asked about the general hygiene practices and scored accordingly. The highest score was 9 while the minimum being 0. The respondents were asked questions about hand washing before serving food, after touching animals, disposing waste, etc., In addition, knowledge about specific practices which are to be carried out to prevent zoonoses was assessed \[[Table 1](#T1){ref-type="table"}\]. Although they were not aware about the zoonotic disease *per se*, they had an adequate knowledge about the practices to be followed specific to zoonotic diseases. It was found that 27 respondents got into low score category, i.e., \<18, but their total mean score was toward higher range (15), and 31 respondents belonged to high score category.

###### 

Total knowledge score about hygiene practices related to zoonotic diseases

  Knowledge about practices   Obtained mean score   Expected total score
  --------------------------- --------------------- ----------------------
  General practices           7                     9
  Specific practices          11                    18
  Total score                 18                    28

The assessment of relationship between level of education and knowledge {#sec2-11}
-----------------------------------------------------------------------

Cross-tabulation and Chi-square test were used to find out if increase in the education level results in better knowledge about hygiene practices \[[Table 2](#T2){ref-type="table"}\].

###### 

Crosstab and Fisher's exact test

                               Knowledge score   Total   
  ---------------------------- ----------------- ------- ----
  Highest level of education                             
   None                        14                11      25
   Primary incomplete          10                13      23
   Secondary incomplete        3                 7       10
   Total                       27                21      58

Fisher's exact test: 2.028 (*P*=0.35). Cramer'sV (0.190)

The Fisher exact test value for the association between education and knowledge of practices was obtained as 2.028 with a Significant probability more than 0.05 (i.e., 35). On the evidence of this data, there would appear to be no doubt that there is an association between education and knowledge of practices in the population from which these sample respondents were drawn. However, it can be seen that the strength of the association between the variables is weak-positive (Cramer\'s V = 0.190) may be due to rural and female population. In addition, the result cannot be generalized in larger population due to a probability more than 0.05. While the mean knowledge score was found to be highest in the highest education category in the sample, i.e., 20 while it was less in respondents who were not at all educated, i.e., 17.

The assessment of actual practices (observation) viz-a-viz knowledge {#sec2-12}
--------------------------------------------------------------------

The respondents were assessed based on the actual way of practicing while dealing with livestock. They were assessed on points like hand washing after touching animals, before milking, washing udder before and after milking, whether they wore different cloths while working, nails were short and clean, the animal shelter was clean and free of cow-dung, etc., \[[Table 3](#T3){ref-type="table"}\].

###### 

Mean: Knowledge and observation (*n*=58)

                 Mean±SD
  -------------- -----------
  Pair 1         
   Knowledge     7.71±1.32
   Observation   6.69±1.22

SD: Standard deviation

Similarly, their knowledge about the same aspects was tested against the observation; it was found that the total score of the knowledge questions which were asked came out to be 7.7/10 while on observing the same practices, there was gap found in the knowledge and practices. The respondents got a score of 6.6/10 \[[Table 4](#T4){ref-type="table"}\].

###### 

Paired *t*-test: Knowledge and observation

                            Paired differences   Significant        
  ------------------------- -------------------- ------------- ---- ---------
  Knowledge - observation   1.02±1.65            4.70          57   0.000\*

\*Statistically significant at 95% confidence level (*P*\<0.05). SD: Standard deviation

The descriptive statistics, as shown in [Table 4](#T4){ref-type="table"}, shows the overall mean for the respondents was 1.01; this shows there was a gap between the respondents' knowledge about the practices and the actual practice. A paired *t*-test was done to see the significance, the knowledge and the actual practices should ideally have the same value but there was a difference observed. It indicates that the respondents in the sample did not follow in practice the knowledge which they have. The results of the t-test were found to be statistically significant. The result is considered statistically significant if the *P* value is less than the chosen alpha level (0.05).

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

The interaction between animals and men is an old concept, and the relationship is intimate; hence, the awareness, knowledge about the zoonotic becomes critical to understand. In the current study, it was found that the knowledge level of majority of respondents (75%) about diseases transferred from animal to man, i.e., zoonotic diseases was low. One of the important steps to control the spread of disease is caring of animals. To minimize the risk of zoonoses use of protective clothing, appropriate vaccination becomes important.\[[@ref14]\]

It is evident that the risk of development of a zoonotic disease can be reduced to an extent by early recognition of infected animals, proper animal handling, and, most importantly, personal hygiene.\[[@ref15]\] In the study, it was found that the respondents scored maximum 7/9 in general hygiene practices, while in the specific practices related to zoonoses their score was 11/19.

Majority of the respondents were unaware about zoonoses; the respondents (45/56; 75%) did not have knowledge that few diseases can be transferred from animals to man and vice-versa; this was supported by studies of other authors.\[[@ref16]\] When they were asked about the details of the zoonotic diseases, many of them could not answer the question 42/47 (70%) while those who knew say it was some infection 5/47 (8%). This may be due to less awareness about these diseases while infections are visible, other reasons could be lack of awareness camps, health facilities, low trainings on the handling of animals, and low literacy might be the contributing factors. Similar results were found in other studies as well.\[[@ref1][@ref17][@ref18]\]

Education had an impact on the knowledge levels of the respondents, they have a positive relation, but their strength of the relation is weak.

The respondents were also observed about the actual practice of handling the animals against their knowledge, it was observed that the respondents correctly answered the questions which were asked but did not follow while actually practicing it with livestock. This gap may be due to ignorance, thoughts like "nothing happened over generations in family."

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

There is a need to increase the knowledge about zoonoses; hence, awareness camps should be held in the community. Majority of the respondents 75% lacked knowledge about zoonotic diseases, while 8% who perceived that they are aware; thought zoonotic disease was some infection but lacked specific knowledge. On-the other hand 53.3% respondents disagreed that diseases can be transferred from animal to humans and vice-versa. Hence, the study suggests that One-Health approach should be applied while dealing with zoonoses, as other stakeholders majorly, veterinary doctors hold a major role in bringing a change in the safe handling of the livestock. Although the government is taking efforts on few diseases through different national programs by organizing animal health check-up camps, vaccinations, etc., but importance should be given on increasing the knowledge and conveying the importance of correct practicing, especially to female population who plays one of the crucial roles in educating the family.
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